anionic unit. The asymmetric unit consists of three aggregates of the empirical formula. The tetraanionic bimetallic molybdenum(VI) cluster is unprecedented and contains two sulfate and one oxide bridges. This structure constitutes the first example of a non-polymeric compound with terminal oxide, sulfate and halide ligands bonded to the same metal. The hydrogen bonds connecting the pyridinium cations to the molybdenum clusters are diverse, varying from strong and directional interactions to bifurcated bonds with a subsequent loss of directionality. 
The title salt, (C 5 anionic unit. The asymmetric unit consists of three aggregates of the empirical formula. The tetraanionic bimetallic molybdenum(VI) cluster is unprecedented and contains two sulfate and one oxide bridges. This structure constitutes the first example of a non-polymeric compound with terminal oxide, sulfate and halide ligands bonded to the same metal. The hydrogen bonds connecting the pyridinium cations to the molybdenum clusters are diverse, varying from strong and directional interactions to bifurcated bonds with a subsequent loss of directionality.
Related literature
For previous studies on dioxidomolybdenum complexes, see: Monteiro et al. (2010) ; Gago et al. (2009) ; Pereira et al. (2007) ; Cunha-Silva et al. (2007) . For a description of the Cambridge Structural Database, see: Allen (2002) . For a related tetranuclear cluster, see: Clegg et al. (1990) . For related sulfatobridged bimetallic compounds, see: Zhao et al. (2006) ; Zhang et al. (2005) ; Wieghardt et al. (1989) .
Experimental
Crystal data (C 5 Table 1 Hydrogen-bond geometry (Å , ) . Table 2 Geometrical parameters (Å , ) for the three crystallographically independent molybdenum clusters.
Comment
In the last few years our combined research groups have been interested in the design, synthesis and detailed structural elucidation of novel catalysts based on dioxomolybdenum complexes (Monteiro et al., 2010; Gago et al., 2009; Pereira et al., 2007; Cunha-Silva et al., 2007) . Knowing that compounds of the type [(MoClO 2 L 2 ) 2 (µ-O)] are important in catalytic olefin epoxidation (Pereira et al., 2007) , we were interested in preparing the particular compound with L = py (py = pyridine). However, the synthesis of this compound was not feasible. During our most recent efforts to coordinate pyridine to the molybdenum centre, we have isolated the title compound as a secondary product, (C 5 NH 6 ) 4 [(MoClO 2 ) 2 (µ-O)(µ-SO 4 ) 2 ], whose structure we would like to report here. Surveying the Cambridge Structural Database (Allen, 2002) , only polymeric compounds were found with terminal oxo, sulfato and halo ligands bonded to the same metal. A similar survey for bridging oxo, sulfato and halo ligands yielded only two non-polymeric structures comprising the same tetranuclear cluster of chromium (Clegg et al., 1990) . Only three bimetallic compounds with the M 2 (µ-O)(µ-SO 4 ) 2 moiety exist (with Ti: Zhang et al., 2005; with Fe: Wieghardt et al., 1989; Zhao et al., 2006 
Refinement
Hydrogen atoms bound to carbon and nitrogen were located at their idealized positions and were included in the final structural model in riding-motion approximation with C-H = 0.95 Å and N-H = 0.88 Å. The isotropic thermal displacement parameters for these atoms were fixed at 1.2 times U eq of the respective carbon atom.
The 12 crystallographically independent pyridinium cations were found to be severely affected by thermal disorder and were modeled with all nitrogen and carbon atoms having independent isotropic displacement parameters.
The maximum and minimum residual electron density peaks of 2.08 and -1.28 eÅ -3
, respectively, were located 1.06 Å and 0.78 Å from the Mo1 and Mo2 atoms, respectively, belonging to residue 3. are drawn at the 30% probability level. For the ranges of bond lengths (in Å) and angles (in °) of the three crystallographically independent anionic residues see Table 1 . 0.037 (7) 0.034 (7) 0.036 (7 
Special details

